AFLATOXIN B1, a carcinogenic metabolite of the fungus Aspergillus flavus, is acutely toxic to a number of species, including rats. Male rats (LD50 7-2 mg./kg.) are more susceptible to the acute oral effects of aflatoxin than are females (LD50 17.9 mg./kg.) (Butler, 1964) .
weight. The rats were killed with ether 40 minutes later and the stomachs, with conttents, livers and kidneys were removed. The stomachs from all 6 rats were pooled and homogenised in water with a blender at 3000 r.p.m. until a smooth homogenate was obtained. The livers and kidneys were homogenised together in a similar way. Aliquots of known weights from the two homogenates were homogenised at 3000 r.p.m. for 1 minute with various solvents (methanol or acetone or an azeotropic mixture of acetone, chloroform and water 38: 58: 4). The homogenates were filtered, the residue rinsed and the filtrate evaporated to dryness under reduced pressure.
The quantity of aflatoxin in each extract was determined after chromatography on silica gel (Camag D-5) thin layer chromatoplates with a Photovolt Model 530 densitometer using the method described by Pons et al. (1966) . Appropriate solutions of pure aflatoxin M1 and B1 were used as standards.
Aflatoxin metabolism
Adult male (mean weight 359 g.) and adult female (mean weight 220 g.) rats were distributed into 7 groups, each containing 3 males and 3 females. Each rat was housed in a separate cage and received an oral dose of aflatoxin B1 (10 mg./kg.) dissolved in DMSO (10 mg./ml.). The sample of aflatoxin B1 was chromatographically pure and contained 98% aflatoxin B1 on assay by u.v. absorption spectrophotometry. Groups of rats were killed with ether at 1, 1, 2, 4, 6 and 8 hours after dosing and their livers, kidneys, stomachs and intestines removed and placed in separate weighed containers. The organs were stored at -17°C. until assayed for aflatoxin B1 and M1. One group of rats was dosed with DMSO (1 ml./kg.) and killed at 2 hours and the organs removed for analysis.
Each sample consisting of one liver, or two kidneys or the stomach and intestines of one rat was homogenised with 10 ml. of acetone: chloroform: water (38: 58: 4) azeotrope at 3000 r.p.m. for 1 minute. The homogenate was filtered, the filtrate dried under reduced pressure and the residue redissolved in a known quantity of benzene. The quantity of aflatoxin B1 and M1 was assayed as described above and the final result expressed as ,tg./organ or atg./g. organ. The results are expressed as an average of the 3 rats of the same sex in each group.
RESULTS

Analytical method
The azeotropic mixture of acetone, chloroform and water extracted more aflatoxin B1 from the stomachs than did methanol and provided more consistent recoveries (Table I) . Although the azeotrope did not extract more aflatoxin B1 (Fig. 1) . There was no consistent difference between males and females. A further experiment in which the stomachs and intestines were assayed separately showed that relatively little (<10 ,ug. or 0-005 %) of the total dose of aflatoxin B1 was present in the kidneys and liver.
Aflatoxin M1 content of variou8 oryans.-The highest concentration of aflatoxin M1 occurred in the kidneys and the concentrations were consistently higher in the females than in the males (Fig. 2) . The increase in the concentration of aflatoxin M1 at 8 hours in the females was due to an extremely high value (3.2 ,ug./g.) in one animal and may be due to a technical error.
I
A similar trend was observed in the livers although the concentrations did not reach such high levels (Fig. 3) . The aflatoxin M1 concentrations in the stomach and intestines were variable, but the figures for the females were consistently higher than for the males (Fig. 4) . In a separate experiment where the stomach and intestines were assayed separately, it was found that the aflatoxin M1 was present in the intestines only. 
Other fluoresscent metabolites
Traces of fluorescent metabolites were observed in some extracts. Aflatoxin B2a (Dutton and Heathcote, 1966) was recovered from the stomachs of most animals.
Control rats
No aflatoxin was observed in the extracts from the control rats.
DISCUSSION
The amount of aflatoxin absorbed from the stomach was similar in males and females over the 8 hour period of the experiment and therefore the difference in susceptibility of males and females cannot be explained on the basis of differing rates of absorption. The concentrations of aflatoxin M1 in the organs of female rats were considerably higher than those in males and detectable levels were observed for much longer periods. This indicates that the metabolic pathways responsible for converting aflatoxin B1 into M1 are more active in females than males. The reason for the greater susceptibility of males may be, therefore, that the aflatoxin B1 is detoxified more slowly in males than in females. The presence in females of a higher concentration of aflatoxin M1, which has the same acute toxicity in ducklings as aflatoxin B1 (Purchase, 1967) , probably does not contribute significantly to the toxic effect as there is only a very small percentage (<0 1 %) of the initial dose of aflatoxin B1 present as aflatoxin M1 at a given time.
The metabolic pathway responsible for converting aflatoxin B1 to M1 is presumably the " drug-metabolising enzymes " because it is present in the microsomal fraction of liver cells (Schabort, 1969) . The reason for the higher activity in females may be a differential action of the male and female hormones on this enzyme system. This could be due to a non-specific stimulation of hydroxylating enzymes by progesterone or oestrogens in the female or alternatively inhibition by testosterone. Stimulation by female hormones would seem to be the more likely alternative as the non-specific stimulation of the enzymes by, for example, barbiturates increases the hydroxylation of aflatoxin B1 in rat liver (Schabort, 1969) .
The presence of measurable quantities of aflatoxin M1 in the intestine indicates that this compound is excreted in the bile and may have an entero-hepatic circulation. Whether aflatoxin M1 is a minor metabolite or an intermediate in a major metabolic pathway cannot be deduced from these results.
SUMMARY
Aflatoxin B1, dissolved in dimethyl sulphoxide, was dosed orally to groups of male and female rats. The amount of aflatoxin B1 and aflatoxin M1, a fluorescent metabolite, was determined in liver, kidneys, stomach and intestine at intervals after dosing. There was no difference between the rate of uptake of aflatoxin B1 from the stomachs of male and female rats. There was, however, more aflatoxin M1 in the liver, kidney and intestine of female rats, suggesting that the female rat is capable of metabolising aflatoxin B1 at a faster rate than males. This may explain the greater resistance of females to the acute toxic effects of aflatoxin B1.
